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ABSTRACT
We report six new inflated hot Jupiters (HATS-25b through HATS-30b) discovered using the HAT-
South global network of automated telescopes. The planets orbit stars with V magnitudes in the
range ∼ 12− 14 and have masses in the largely populated 0.5MJ − 0.7MJ region of parameter space
but span a wide variety of radii, from 1.17RJ to 1.75RJ . HATS-25b, HATS-28b, HATS-29b and
HATS-30b are typical inflated hot Jupiters (Rp = 1.17−1.26RJ) orbiting G-type stars in short period
(P = 3.2 − 4.6 days) orbits. However, HATS-26b (Rp = 1.75RJ , P = 3.3024 days) and HATS-27b
(Rp = 1.50RJ , P = 4.6370 days) stand out as highly inflated planets orbiting slightly evolved F stars
just after and in the turn-off points, respectively, which are among the least dense hot Jupiters, with
densities of 0.153 g cm−3and 0.180 g cm−3, respectively. All the presented exoplanets but HATS-27b
are good targets for future atmospheric characterization studies, while HATS-27b is a prime target for
Rossiter-McLaughlin monitoring in order to determine its spin-orbit alignment given the brightness
(V = 12.8) and stellar rotational velocity (v sin i ≈ 9.3 km/s) of the host star. These discoveries
significantly increase the number of inflated hot Jupiters known, contributing to our understanding
of the mechanism(s) responsible for hot Jupiter inflation.
Subject headings: planetary systems — stars: individual ( HATS-25, GSC 6716-01190, HATS-26,
GSC 6614-01083 HATS-27, GSC 8245-02236 HATS-28, GSC 8382-00661 HATS-
29, GSC 8763-00475 HATS-30, GSC 8471-00231 ) techniques: spectroscopic,
photometric
1. INTRODUCTION
Since the observation of the transit of HD209458b, the
first exoplanet to be observed to transit its host star by
Charbonneau et al. (2000) and Henry et al. (2000), the
field of transiting extrasolar planets has evolved tremen-
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dously. Transiting planets not only allow us to study
the distribution of exoplanetary sizes, but in combina-
tion with mass measurements allow us to unveil the wide
range of densities for these distant worlds. This is crit-
ical data that delivers physical characterisation of these
systems. In addition, these systems allow the study of
atmospheric properties (see, e.g., Crossfield 2015, and
references therein) and the relationship between the or-
bits of these systems and the spin of their host stars
(Queloz et al. 2000; Ohta et al. 2005; Winn 2007).
The so-called “hot Jupiters” (i.e. planets with masses
and radii similar to Jupiter, but with periods P < 10
days) have been amongst the most studied exoplanets.
Their observed sizes, orbits and compositions have pre-
sented mutliple theoretical challenges. One of the most
substantial challenges has been to explain the observed
“inflated” nature of most of these systems (i.e. the fact
that their radii are typically larger than what is expected
from models of irradiated planets see, e.g., Baraffe et al.
2003; Fortney et al. 2007). This inflation suggests that
additional processes must be at hand helping to avoid
the gravitational contraction that self-gravitating bodies
are subject to (see, e.g., Spiegel & Burrows 2013, for a
comprehensive review of the subject).
Another long-lasting puzzle is the exact way in which
these exoplanets acquire such close-in orbits. Core-
accretion theory predicts these planets would form from
a solid ∼ 10M⊕ embryo that then accumulates large
amounts of gas from the protoplanetary disk at sev-
eral AU from the host star (Lissauer & Stevenson 2007).
Once formed they migrate inwards, with the two main
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mechanisms proposed as driving this migration being
the planet’s interaction with the protoplanetary disk
(Goldreich & Tremaine 1980) and/or interaction of the
planet with other planetary or stellar objects in the sys-
tem (see, e.g., Rasio & Ford 1996; Wu & Lithwick 2011;
Fabrycky & Tremaine 2007; Petrovich 2015).
The transiting nature of these systems allows
observational characterisation to make powerful
tests of a variety of models proposed for them.
For example, one popular model explaining the
inflated nature of hot Jupiters is Ohmic dissi-
pation (Batygin & Stevenson 2010; Perna et al.
2010; Batygin et al. 2011; Huang & Cumming 2012;
Wu & Lithwick 2013). However, many of the physical
parameters that underlie these models – such as wind
speeds and planetary magnetic fields – are largely un-
known and are only just beginning to be constrained via
detailed photometric (see, e.g., Kataria et al. 2016, and
references therein) and spectroscopic (Kislyakova et al.
2014; Louden & Wheatley 2015) characterization of
transiting systems. Other models (e.g., increased opac-
ities in the atmospheres of hot Jupiters Burrows et al.
2007), can be tested by detailed spectral characteri-
zation of exoplanet atmospheres, which to date has
mainly been provided through the technique of trans-
mission spectroscopy. Interestingly, the composition of
exoplanets inferred from studying their atmospheres
is not only relevant for the problem of inflation or
the study of atmospheric abundances in hot Jupiters
(see, e.g., Sing et al. 2016), but can also constrain
proposed migration mechanisms through the estimation
of carbon-to-oxygen ratios (Madhusudhan et al. 2014;
Benneke 2015). Detection of more of these characteriz-
able systems is thus critical to build the large samples
required to test physical models.
In this work, we report the discovery of six new,
well-characterized transiting hot Jupiters using the
HATSouth global network of automated telescopes
(Bakos et al. 2013), all of which are inflated and
amenable for future atmospheric or Rossiter McLaugh-
lin characterization: HATS-25b, HATS-26b, HATS-27b,
HATS-28b, HATS-29b and HATS-30b. The structure
of the paper is as follows. In Section 2 we summarize
the detection of the photometric transit signal and the
subsequent spectroscopic and photometric observations
of each star to confirm and characterize the planets. In
Section 3 we analyze the data to rule out false positive
scenarios, and to determine the stellar and planetary pa-
rameters. Our findings are discussed in Section 4.
2. OBSERVATIONS
2.1. Photometric detection
In Table 1 we summarise the HATSouth discovery data
of the six exoplanets presented in this work, all of which
used data from the three HATSouth sites, namely, the
site at Las Campanas Observatory in Chile (LCO, whose
stations are designated HS-1 and HS-2), the site at of the
HESS in Namibia (whose stations are designated HS-3
and HS-4) and the site at the Siding Spring Observa-
tory (SSO, whose stations are designated HS-5 and HS-
6). The large number of observations for HATS-28 and
HATS-29 are due to them being observed as part of the
HATSouth “super-fields” program, where observations of
the same field are taken with two telescopes from each
HATSouth site. The large number of observations for
HATS-30 are due to overlaps between its field and adja-
cent HATSouth fields.
The observations, reductions and analysis of the data
were carried out as detailed in Bakos et al. (2013). In
summary, the acquired images were obtained with a ca-
dence of ≈ 300 s using a r SDSS filter on each of the
sites. The images were then reduced and the result-
ing lightcurves detrended using the methods described
in Hartman et al. (2015). Finally, a Box Least Squares
(BLS, Kova´cs et al. 2002) algorithm was ran on the
lightcurves in order to search for periodic transit signa-
tures. The discovery lightcurves of each of these stars,
phased around the best-fit period of the transiting planet
candidates, are depicted in Figure 1.
In addition to these detections, we also searched for
additional signals in the lightcurves in order to search
for variability, activity and/or additional transit signals
in the candidate systems. To this end, we ran BLS and
Generalised Lomb Scargle (GLS, Zechmeister & Ku¨rster
2009) algorithms on the residuals of each lightcurve, ex-
ploring each of the significant peaks (which we defined
as peaks with false alarm probabilities lower than 0.1%)
in each of the periodograms by fitting boxes and sinu-
soids, respectively, at those peaks and also inspecting
visually the phased lightcurves. By analysing the peri-
odograms along with the window functions, all the signif-
icant peaks are near prominent sampling frequencies in
the window function, or their harmonics, and are likely
to be instrumental in origin. We thus conclude that all
of the lightcurves do not show any additional signs of
variability, activity and/or additional transit signals at
least at the mmag level.
2.2. Spectroscopic Observations
The spectroscopic observation of our planetary candi-
dates is a two-step process. The first step is “reconnais-
sance” spectroscopy, which consists of observations used
both to rule out false positive scenarios produced by cer-
tain configurations of stellar binaries that could mimic
the detected transit features, and to estimate rough spec-
tral parameters in order to estimate the physical and
orbital parameters of the transiting planet candidates.
The second step consists of spectroscopic observations
that allow us to both confirm the planetary nature of
the companion by radial velocity (RV) variations of the
star due to the reflex motion produced by the planetary
companion (which allows us to estimate its mass) and
also to obtain precise stellar parameters from spectro-
scopic observables in order to derive absolute parameters
of the planetary companion. The spectroscopic observa-
tions are summarized in Table 2, and are detailed below.
2.2.1. Reconnaissance spectroscopy
The reconnaissance spectroscopy of our candidates
was made using the Wide Field Spectrograph (WiFeS,
Dopita et al. 2007), located on the ANU 2.3m telescope.
Details of the observing strategy, reduction methods and
the processing of the spectra for this instrument can be
found in Bayliss et al. (2013). In summary, the observ-
ing strategy usually consists in taking data with two res-
olutions: R = λ/∆λ = 7000 (medium) and R = 3000
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Table 1
Summary of photometric observations
Instrument/Fielda Date(s) # Images Cadenceb Filter Precisionc
(s) (mmag)
HATS-25
HS-2.1/G568 2011 Mar–2011 Aug 5055 290 r 6.9
HS-4.1/G568 2011 Jul–2011 Aug 841 301 r 7.8
HS-6.1/G568 2011 May 131 289 r 9.3
LCOGT 1m+CTIO/sinistro 2015 Feb 23 70 226 i 1.1
LCOGT 1m+SSO/SBIG 2015 Mar 16 104 196 i 2.3
HATS-26
HS-2.3/G606 2012 Feb–2012 Jun 3134 291 r 7.0
HS-4.3/G606 2012 Feb–2012 Jun 2761 300 r 7.1
HS-6.3/G606 2012 Feb–2012 Jun 1170 299 r 6.8
LCOGT 1m+SAAO/SBIG 2015 Mar 16 30 199 i 1.8
LCOGT 1m+SAAO/SBIG 2015 Mar 26 46 137 i 2.0
LCOGT 1m+CTIO/sinistro 2015 Apr 19 93 166 i 1.0
LCOGT 1m+CTIO/sinistro 2015 May 21 40 165 i 1.7
LCOGT 1m+SSO/SBIG 2015 Jun 04 110 73 i 2.9
HATS-27
HS-2.1/G700 2011 Apr–2012 Jul 4603 292 r 6.3
HS-4.1/G700 2011 Jul–2012 Jul 3851 301 r 7.5
HS-6.1/G700 2011 May–2012 Jul 1512 300 r 7.1
PEST 0.3m 2015 Mar 12 141 132 RC 4.1
LCOGT 1m+SSO/SBIG 2015 Apr 09 282 75 i 2.3
HATS-28
HS-1.2/G747 2013 Mar–2013 Oct 4086 287 r 12.8
HS-2.2/G747 2013 Sep–2013 Oct 650 287 r 11.5
HS-3.2/G747 2013 Apr–2013 Nov 9051 297 r 12.1
HS-4.2/G747 2013 Sep–2013 Nov 1464 297 r 12.5
HS-5.2/G747 2013 Mar–2013 Nov 6018 297 r 10.7
HS-6.2/G747 2013 Sep–2013 Nov 1576 290 r 11.4
LCOGT 1m+CTIO/sinistro 2015 Aug 31 38 223 i 1.4
LCOGT 1m+CTIO/sinistro 2015 Sep 03 55 223 i 1.4
HATS-29
HS-1.1/G747 2013 Apr–2013 May 828 289 r 7.2
HS-2.1/G747 2013 Sep–2013 Oct 1331 287 r 7.5
HS-3.1/G747 2013 Apr–2013 Nov 9121 297 r 6.1
HS-4.1/G747 2013 Sep–2013 Nov 1505 297 r 8.2
HS-5.1/G747 2013 Mar–2013 Nov 6045 297 r 6.4
HS-6.1/G747 2013 Sep–2013 Nov 1544 290 r 7.2
LCOGT 1m+CTIO/sinistro 2015 Jun 01 90 166 i 1.2
LCOGT 1m+CTIO/sinistro 2015 Jun 24 36 162 i 1.0
HATS-30
HS-2.3/G754 2012 Sep–2012 Dec 3869 282 r 6.1
HS-6.3/G754 2012 Sep–2012 Dec 3000 285 r 6.2
HS-2.4/G754 2012 Sep–2012 Dec 3801 282 r 6.0
HS-4.4/G754 2012 Sep–2013 Jan 2820 292 r 6.6
HS-6.4/G754 2012 Sep–2012 Dec 2977 285 r 5.7
HS-1.1/G755 2011 Jul–2012 Oct 5180 291 r 9.2
HS-3.1/G755 2011 Jul–2012 Oct 4204 287 r 7.4
HS-5.1/G755 2011 Jul–2012 Oct 4904 296 r 6.5
LCOGT 1m+SAAO/SBIG 2014 Oct 19 50 196 i 1.2
LCOGT 1m+CTIO/sinistro 2014 Oct 23 56 226 i 1.0
a For HATSouth data we list the HATSouth unit, CCD and field name from which the observations are taken. HS-1 and -2 are located at Las
Campanas Observatory in Chile, HS-3 and -4 are located at the H.E.S.S. site in Namibia, and HS-5 and -6 are located at Siding Spring Observatory
in Australia. Each unit has 4 ccds. Each field corresponds to one of 838 fixed pointings used to cover the full 4π celestial sphere. All data
from a given HATSouth field and CCD number are reduced together, while detrending through External Parameter Decorrelation (EPD) is done
independently for each unique unit+CCD+field combination.
b The median time between consecutive images rounded to the nearest second. Due to factors such as weather, the day–night cycle, guiding and
focus corrections the cadence is only approximately uniform over short timescales.
c The RMS of the residuals from the best-fit model.
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Figure 1. Phase-folded unbinned HATSouth light curves for the six new transiting planet systems. In each case we show two panels.
The top panel shows the full light curve, while the bottom panel shows the light curve zoomed-in on the transit. The solid lines show the
model fits to the light curves. The dark filled circles in the bottom panels show the light curves binned in phase with a bin size of 0.002.
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(low). The former are used to search for RV variations
at the ∼ 2 km/s level in order to rule out possible stel-
lar companions, while the latter are used to estimate the
spectroscopic parameters of the host stars. The results
for each star were as follows:
• HATS-25: four medium resolution spectra and
one low resolution spectrum were obtained. From
these, a temperature of 5830 ± 300 K, log(g) of
4.4± 0.3, metallicity of [Fe/H] = 0.0± 0.5 was de-
rived, implying that the star was a G-type star. No
RV variations at the ∼ 2 km/s level were found.
• HATS-26: two medium resolution spectra and one
low resolution spectrum were obtained. No RV
variation at the ∼ 2 km/s level was found, and
a temperature of 6333± 300 K, log(g) of 4.1± 0.3
and a metallicity of [Fe/H] = 0.0±0.5 was derived,
which pointed to an F-type star.
• HATS-27: three medium resolution and one low
resolution spectra were obtained. We found no
variation at the ∼ 2 km/s level, and a tempera-
ture of 6683 ± 300 K, log(g) of 4.5 ± 0.3 and a
metallicity of [Fe/H] = 0.0 ± 0.5 was derived for
this star, implying it was consistent with being an
F-type star.
• HATS-28: only one low resolution spectrum was
obtained. With it, we derived a temperature of
5800± 300 K, log(g) of 4.5± 0.3 and a metallicity
of [Fe/H] = 0.0 ± 0.5, hinting that this star was a
G-type star.
• HATS-29: four medium resolution spectra and one
low resolution spectrum were obtained. No varia-
tions at the ∼ 2 km/s level were found, and we
derived a temperature of 5658 ± 300 K, log(g) of
4.5±0.3 and a metallicity of [Fe/H] = 0.0±0.5, for
this star, finding it to be a G-type star.
• HATS-30: three medium resolution spectra and
one low resolution spectrum were obtained. No
variations at the ∼ 2 km/s level in the RVs were
found. A temperature of 6155 ± 300 K, log(g) of
4.6±0.3 and a metallicity of [Fe/H] = 0.0±0.5 was
derived, which suggested the star was either a hot
G-type or a cool F-type star.
Given these results, our planet candidates were then
promoted to our list requiring high-resolution spec-
troscopy and high precision photometric follow-up ob-
servations, which we now detail.
2.2.2. High-precision spectroscopy
High-precision spectroscopy was obtained for our tar-
gets with different instruments. Several R = 115000
spectra were taken with the High Accuracy Radial Ve-
locity Planet Searcher (HARPS, Mayor et al. 2003) on
the ESO 3.6m telescope at La Silla Observatory (LSO)
between February 2015 and March 2016 in order to ob-
tain high-precision RVs for HATS-25, HATS-26, HATS-
27 and HATS-29. Spectra with R = 48000 were also
taken with the FEROS spectrograph (Kaufer & Pasquini
1998) mounted on the MPG 2.2m telescope at LSO be-
tween July 2014 and July 2015 in order to both extract
precise spectroscopic parameters of the host stars (see
Section 3) and obtain precise RVs for all of our targets.
In addition, R = 60000 spectra were also taken with the
CORALIE (Queloz et al. 2001) spectrograph mounted
on the 1.2m Euler telescope at LSO between June and
November of 2014 for HATS-26, HATS-27, HATS-29 and
HATS-30. The reduction of the CORALIE, FEROS
and HARPS spectra followed the procedures described
in Jorda´n et al. (2014) for CORALIE, and adapted to
FEROS and HARPS. Finally, eight R = 70000 spec-
tra were obtained for HATS-29 on May 2015 to measure
RVs, using the CYCLOPS2 fibre feed with the UCLES
spectrograph on the 3.9m Anglo-Australian Telescope
(AAT); the data was reduced following the methods de-
tailed in Addison et al. (2013).
The phased high-precision RV and bisector span (BS)
measurements are shown for each system in Figure 2,
while the data are listed in Table 8. It is important to
note that the large observed scatter and errorbars on the
RVs obtained from FEROS for HATS-27 are both due to
the hot temperature of the star and due to contamination
by scattered moonlight. Despite of this, it is evident that
all the candidates show RV variations that are in phase
with the photometric ephemeris. In addition, computed
correlation coefficients between the RV and the BS mea-
surements are all consistent with zero.
2.3. Photometric follow-up observations
Photometric follow-up for the six systems was ob-
tained in order to (1) rule out possible false positive sce-
narios not identified in our reconnaissance spectroscopy
(e.g., blended eclipsing binaries, hierarchical triples) that
would leave signatures in the transit events (e.g., sig-
nificantly different depths between different bands), (2)
refine the ephemerides and (3) refine the derived tran-
sit parameters obtained from the HATSouth discovery
lightcurves. Our photometric follow-up observations are
summarized in Table 1 and plotted in Figure 3.
Photometry for these six systems was obtained mainly
from 1m-class telescopes at different sites of the Las
Cumbres Observatory Global Telescope (LCOGT) net-
work (Brown et al. 2013), using the i filter (each of the
sites used are indicated in Table 1). In particular, one
partial transit and a full transit was observed for HATS-
25b on February 2015 and March 2015 respectively, three
partial transits were observed for HATS-26b on April,
May and June of 2015, one full transit was observed for
HATS-27b on April 2015, two partial transits were ob-
served for HATS-28b on August and September of 2015,
one full transit and a partial transit was observed for
HATS-29b on June 2015 and 2014, respectively, and two
partial transits were observed for HATS-30b on Octo-
ber 2014. In addition, one full transit of HATS-27b was
observed using the 0.3m Perth Exoplanet Survey Tele-
scope (PEST) on March of 2015. The instrument speci-
fications, observing strategies and reduction of the data
have been previously described in Bayliss et al. (2015)
for the LCOGT data and in Zhou et al. (2014) for the
PEST data.
2.4. Lucky imaging observations
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Table 2
Summary of spectroscopy observations
Instrument UT Date(s) # Spec. Res. S/N Rangea γRV
b RV Precisionc
∆λ/λ/1000 (km s−1) (m s−1)
HATS-25
ANU 2.3m/WiFeS 2014 Jun–Aug 4 7 26–152 30.0 4000
ANU 2.3m/WiFeS 2014 Aug 5 1 3 88 · · · · · ·
ESO 3.6m/HARPS 2015 Feb–Apr 8 115 11–23 31.663 8.8
MPG 2.2m/FEROS 2015 Apr 9 1 48 64 31.649 20
HATS-26
ANU 2.3m/WiFeS 2014 Jun 3–5 2 7 95–107 -14.4 4000
ANU 2.3m/WiFeS 2014 Jun 4 1 3 121 · · · · · ·
Euler 1.2m/Coralie 2014 Jun 19–21 2 60 17–19 -12.489 5.2
MPG 2.2m/FEROS 2015 Jan–Feb 8 48 56–74 -12.516 21.0
ESO 3.6m/HARPS 2015 Feb 14–19 4 115 19–23 -12.561 21.3
HATS-27
ANU 2.3m/WiFeS 2014 Jun 2 1 3 50 · · · · · ·
ANU 2.3m/WiFeS 2014 Jun 3–5 3 7 4.6–12 -7.6 4000
Euler 1.2m/Coralie 2014 Jun 20–21 3 60 21–22 -3.521 66
MPG 2.2m/FEROS 2014 Jul–2015 Apr 15 48 18–92 -3.525 78
ESO 3.6m/HARPS 2014 Aug–2016 Mar 11 115 4–25 -3.582 35
HATS-28
ANU 2.3m/WiFeS 2015 Jun 1 1 3 38 · · · · · ·
MPG 2.2m/FEROS 2015 Jun–Jul Apr 18 48 17–52 -8.651 38
HATS-29
ANU 2.3m/WiFeS 2014 Dec–2015 Mar 4 7 3.1–31 -17.5 4000
ANU 2.3m/WiFeS 2015 Mar 2 1 3 45 · · · · · ·
ESO 3.6m/HARPS 2015 Apr 6–8 3 115 12–23 -19.719 18
AAT 3.9m/CYCLOPS 2015 May 6–9 9 70 16–30 -19.722 40
Euler 1.2m/Coralie 2014 Jun 20–21 4 60 16–19 -19.698 11
MPG 2.2m/FEROS 2015 Jun 13 3 48 48–50 -19.670 20
HATS-30
MPG 2.2m/FEROS 2014 Oct–Dec 7 48 60–96 -0.079 8.3
ANU 2.3m/WiFeS 2014 Oct 4 1 3 233 · · · · · ·
ANU 2.3m/WiFeS 2014 Oct 4–10 3 7 87–118 1.4 4000
Euler 1.2m/Coralie 2014 Oct–Nov 6 60 22–30 -0.112 22
a S/N per resolution element near 5180 A˚for all instruments but CYCLOPS, for which the S/N per resolution element near 5220 A˚is presented.
b For high-precision RV observations included in the orbit determination this is the zero-point RV from the best-fit orbit. For other instruments it
is the mean value. We do not provide this quantity for the lower resolution WiFeS observations which were only used to measure stellar atmospheric
parameters.
c For high-precision RV observations included in the orbit determination this is the scatter in the RV residuals from the best-fit orbit (which
may include astrophysical jitter), for other instruments this is either an estimate of the precision (not including jitter), or the measured standard
deviation. We do not provide this quantity for low-resolution observations from the ANU 2.3m/WiFeS.
As part of a systematic program of obtaining high
spatial resolution imaging for HATSouth candidates,
“lucky” imaging observations were obtained for HATS-
26, HATS-27 and HATS-30 using the Astralux Sur cam-
era (Hippler et al. 2009) mounted on the New Technol-
ogy Telescope (NTT) at La Silla Observatory, in Chile
on December 23 and 28, 2015.
Both the HATS-26 and HATS-30 datasets, obtained
on December 23, were obtained using the SDSS z′ fil-
ter, while the HATS-27 dataset, obtained on December
28, was obtained using the SDSS i′ filter. A drizzle al-
gorithm (Fruchter & Hook 2002) was used to combine
the images, selecting the best of them from the set of
∼ 104 exposures taken for each target (104 images with
an exposure time of 40 ms each for HATS-26, 2×104 im-
ages with an exposure time of 15 ms each for HATS-27
and 2× 104 images with an exposure time of 15 ms each
for HATS-30). Figure 4 shows the resulting images for
HATS-26 and HATS-30 and Figure 5 shows the resulting
image for HATS-27, all of which are the combination of
the best 10% of the images acquired for each target. The
resulting images show an asymmetric extended profile
for HATS-26 (a purely instrumental effect as confirmed
by taking images of other targets on different nights),
whereas the profile is fairly symmetric for HATS-27 and
HATS-30 (we note that the latter shows an instrumental
artefact close to (−2,−2) arcsecs from the target star).
As can be seen from our images, no obvious companions
were detected out to a 5′′ radius.
In order to extract quantitative information from these
images, we generated 5σ contrast curves for each of our
targets, which required us to model the Point Spread
Functions (PSFs). We decided to model the PSFs of
our targets as a weighted sum of a Moffat profile (which
models the central part of the PSF) and an asymmet-
ric Gaussian (to model asymmetries in the PSF wings).
The full width at half maximum (FWHM) of the full
model was measured numerically at 100 different an-
gles by finding the points at which the model has half
of the peak flux, and the median of these measure-
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Figure 2. Phased high-precision RV measurements for the six new transiting planet systems. The instruments used are labelled in the
plots. In each case we show three panels. The top panel shows the phased measurements together with our best-fit circular-orbit model
(see Table 6) for each system. Zero-phase corresponds to the time of mid-transit. The center-of-mass velocity has been subtracted. The
second panel shows the velocity O−C residuals from the best fit. The error bars include the jitter terms listed in Tables 6 and 7 added in
quadrature to the formal errors for each instrument. The third panel shows the bisector spans (BS). Note the different vertical scales of
the panels.
ments (the “effective” FWHM, FWHMeff) is taken as
the resolution limit of our observations. For HATS-26,
we found FWHMeff = 3.27 ± 0.35 pixels, which given
the pixel scale of 23 milli-arcseconds (mas) per pixel,
gives a resolution limit of 75 ± 8 mas. For HATS-27,
we found FWHMeff = 3.17 ± 0.28 pixels, which implies
a resolution limit of 72 ± 6 mas. Finally, for HATS-30,
FWHMeff = 3.55±0.29 pixels, which implies a resolution
limit of 81 ± 7 mas. All the effective FWHMs are close
to the diffraction limit of the instrument, which is ∼ 50
mas (Hippler et al. 2009).
Once modelled, we subtracted the PSF of the target
stars from the images and generated the contrast curves
by an “injection and recovery” approach, in which we
injected signals with the same fitted PSF parameters
at different positions (r,θ) in the image, where r is the
distance from the target star and θ is the azimuthal
angle around it. We sampled r in steps of FWHMeff ,
while the angles are sampled at each radius covering 2pi
radians with independent regions of arc-length equal to
FWHMeff . The injected sources were scaled in order
to simulate a wide range of contrasts, exploring from
∆z′ = 0 to ∆z′ = 10 in 0.01 steps, where ∆z′ is the
magnitude contrast with respect to the target star. We
considered an injected source to be detectable if five or
more pixels were 5σ above the noise level, which was
estimated as the standard deviation in a box of size
FWHMeff × FWHMeff at each position in the residual
image at which the signals were injected. Finally, the
contrast at each radius was obtained by averaging
the azimuthal contrasts and the standard deviation of
these azimuthal contrasts was taken as the error on the
contrast at each radius. The resulting contrast curves
for HATS-26 (blue) and HATS-30 (orange) are shown
on Figure 6, where the grey bands show the uncertainty
of the contrast at each radius. The corresponding
contrast curve for HATS-27 is shown in Figure 7.
Code to model the PSFs of images as explained here
and to generate these contrast curves can be found at
https://github.com/nespinoza/luckyimg-reduction.
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Figure 3. Unbinned transit light curves for the six new transiting planet systems. The light curves have been corrected for quadratic
trends in time fitted simultaneously with the transit model, and for correlations with up to three parameters describing the shape of the
PSF. The dates of the events, filters and instruments used are indicated. Light curves following the first are displaced vertically for clarity.
Our best fit from the global modeling described in Section 3.3 is shown by the solid lines. The residuals from the best-fit model are shown
below in the same order as the original light curves. The error bars represent the photon and background shot noise, plus the readout
noise. Note the differing vertical and horizontal scales used for each system. For HATS-25 we do not show the LCOGT 1m light curves
from UT 2015 Mar 16 and 26 which were taken entirely out of transit.
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Figure 4. (Left) AstraLux Sur z′-band observations of HATS-26. Circles of 1′′ radius (approximately the mean FWHM measured for the
image) and 5′′ radius are shown for reference on the images. The central lines indicate the fitted center of the star with our PSF modelling
(see text). (Right) Same image but for HATS-30. Note the difference in the shape of the PSF, which is a purely instrumental effect.
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Figure 5. AstraLux Sur i′-band observations of HATS-27. The
circles and lines indicate the same distances and positions as the
ones described in Figure 4.
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Figure 6. Contrast curves generated for HATS-26 (blue) and
HATS-30 (orange) using our AstraLux Sur z′-band observations.
Gray bands show the uncertainty given by the scatter in the con-
trast in the azimuthal direction at a given radius (see text for
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given radius (see text for details).
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3. ANALYSIS
3.1. Properties of the parent stars
We determine the properties of the host stars us-
ing the Zonal Atmospherical Stellar Parameter Estima-
tor (ZASPE, Brahm et al., in preparation) on median
combined FEROS spectra for all our systems except
for HATS-25, where only one FEROS spectrum was
used. With the effective temperature (Teff∗), log-gravity
(log g⋆) metallicity ([Fe/H]) and the projected stellar ro-
tational velocity of the star (v sin i) calculated for each
of our systems, the Yonsei-Yale (Y2, Yi et al. 2001)
isochrones were used to obtain the physical parameters of
the host stars. However, instead of using log g⋆ to search
for the best-fit isochrone, we follow Sozzetti et al. (2007)
in using the stellar density (ρ∗), which is well constrained
parameter by our transit fits. Once this was done and
physical parameters were found, a second ZASPE iter-
ation was done for all systems except for HATS-27, for
which a second iteration did not improve the results. In
this second iteration, the revised value of log g⋆ was used
as input in order to derive the final properties of the stars.
In order to calculate the distances to these stars, we
compared their measured broad-band photometry to the
predicted magnitudes in each filter from the isochrones,
assuming an extinction law from Cardelli et al. (1989)
with RV = 3.1. The resulting parameters for HATS-
25, HATS-26 and HATS-27 are given in Table 4, and for
HATS-28, HATS-29 and HATS-30 in Table 5. The loca-
tions of each star on an Teff⋆–ρ⋆ diagram (similar to a
Hertzsprung-Russell diagram) are shown in Figure 8.
It is interesting to note that while HATS-25, HATS-
28, HATS-29 and HATS-30 are typical G dwarfs, HATS-
26 and HATS-27 stand out as slightly evolved F stars
which are just after and in the turn-off points, respec-
tively. Consequently, they have radii of 2.04+0.15−0.11R⊙ and
1.74+0.17−0.10R⊙ which (combined with their effective tem-
peratures of 6071± 81 K and 6438± 64 K, respectively)
implies relatively large luminosities of 5.06+0.90−0.64L⊙ and
4.67+0.92−0.58L⊙. Because of this, their planets receive larger
insolation levels than typical hot Jupiters with the same
periods.
3.2. Excluding blend scenarios
In order to exclude blend scenarios we carried out an
analysis following Hartman et al. (2012). We attempt
to model the available photometric data (including light
curves and catalog broad-band photometric measure-
ments) for each object as a blend between an eclipsing
binary star system and a third star along the line of sight.
The physical properties of the stars are constrained us-
ing the Padova isochrones (Girardi et al. 2000), while
we also require that the brightest of the three stars in
the blend have atmospheric parameters consistent with
those measured with ZASPE. We also simulate compos-
ite cross-correlation functions (CCFs) and use them to
predict RVs and BSs for each blend scenario considered.
Based on this analysis we rule out blended stellar
eclipsing binary scenarios for all six systems. However,
in general we cannot rule out the possibility that one
or more of these objects may be an unresolved binary
star system with one component hosting a transiting
planet, although limits can be placed on those scenar-
ios for HATS-26, HATS-27 and HATS-30 based on our
lucky imaging observations shown on Section 2.4. The
results for each object are as follows:
• HATS-25: All blend models tested give higher χ2
than a model of single star with a planet. Those
blend models which cannot be rejected with greater
than 5σ confidence predict either RV or BS varia-
tions greater than 1 km s−1, which are excluded by
the observations.
• HATS-26: All blend models tested can be rejected
with greater than 5σ confidence based on the pho-
tometry alone. In particular, the blend models pre-
dict a large out-of-transit variation due to the tidal
distortion of the binary star components. Such a
variation is ruled out by the HATSouth photome-
try.
• HATS-27: Same conclusion as for HATS-25.
• HATS-28: All blend models tested can be rejected
with greater than 4σ confidence based on the pho-
tometry alone.
• HATS-29: Blend models which cannot be rejected
with greater than 5σ confidence based on the pho-
tometry alone generally predict large RV and BS
variations exceeding 1 km s−1. There is a narrow
region of parameter space where the blend models
are rejected at 4σ confidence based on the photom-
etry, and the simulated RVs and BSs have scatters
of a few 100m s−1, which is not much greater than
the measured values. However, the simulated RVs
do not phase with the photometric ephemeris.
• HATS-30: All blend models tested can be rejected
with greater than 4σ confidence based on the pho-
tometry alone.
3.3. Global modeling of the data
We modeled the HATSouth photometry, the follow-
up photometry, and the high-precision RV measure-
ments following Pa´l et al. (2008); Bakos et al. (2010);
Hartman et al. (2012). We fit Mandel & Agol (2002)
transit models to the light curves, allowing for a dilu-
tion of the HATSouth transit depth as a result of blend-
ing from neighboring stars and over-correction by the
trend-filtering method. For the follow-up light curves we
include a quadratic trend in time, and linear trends with
up to three parameters describing the shape of the PSF,
in our model for each event to correct for systematic er-
rors in the photometry. We fit Keplerian orbits to the
RV curves allowing the zero-point for each instrument to
vary independently in the fit, and allowing for RV jitter
which we we also vary as a free parameter for each instru-
ment. We used a Differential Evolution Markov Chain
Monte Carlo procedure to explore the fitness landscape
and to determine the posterior distributions of the pa-
rameters. Note that we tried fitting both fixed-circular-
orbits and free-eccentricity models to the data, and for all
six systems find that the data are consistent with a cir-
cular orbit. We estimate the Bayesian evidence for the
fixed-circular and free-eccentricity models for each sys-
tem, and find that in all six cases the fixed-circular model
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Table 3
Light curve data for HATS-25–HATS-30.
Objecta BJDb Magc σMag Mag(orig)
d Filter Instrument
(2,400,000+)
HATS-27 56076.42690 0.00302 0.00469 · · · r HS
HATS-27 56090.33807 0.00531 0.00449 · · · r HS
HATS-27 55955.86458 −0.00442 0.00406 · · · r HS
HATS-27 56113.52396 0.00956 0.00462 · · · r HS
HATS-27 56016.14672 0.00478 0.00406 · · · r HS
HATS-27 56062.51729 −0.00009 0.00864 · · · r HS
HATS-27 56020.78399 0.00065 0.00445 · · · r HS
HATS-27 56006.87363 −0.01152 0.00436 · · · r HS
HATS-27 56030.05986 −0.00319 0.00425 · · · r HS
HATS-27 56076.43037 0.00830 0.00472 · · · r HS
Note. — This table is available in a machine-readable form in the online journal. A portion is shown here for guidance regarding its form and
content.
a Either HATS-25, HATS-26, HATS-27, HATS-28, HATS-29 or HATS-30.
b Barycentric Julian Date is computed directly from the UTC time without correction for leap seconds.
c The out-of-transit level has been subtracted. For observations made with the HATSouth instruments (identified by “HS” in the “Instrument”
column) these magnitudes have been corrected for trends using the EPD and TFA procedures applied prior to fitting the transit model. This
procedure may lead to an artificial dilution in the transit depths. The blend factors for the HATSouth light curves are listed in Tables 6 and 7. For
observations made with follow-up instruments (anything other than “HS” in the “Instrument” column), the magnitudes have been corrected for a
quadratic trend in time, and for variations correlated with three PSF shape parameters, fit simultaneously with the transit.
d Raw magnitude values without correction for the quadratic trend in time, or for trends correlated with the shape of the PSF. These are only
reported for the follow-up observations.
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Figure 8. Model isochrones from Yi et al. (2001) for the measured metallicities of each of the six new transiting planet host stars. We
show models for ages of 0.2Gyr and 1.0 to 14.0Gyr in 1.0Gyr increments (ages increasing from left to right). The adopted values of Teff⋆
and ρ⋆ are shown together with their 1σ and 2σ confidence ellipsoids. The initial values of Teff⋆ and ρ⋆ from the first ZASPE and light
curve analyses are represented with a triangle.
has greater evidence. In particular, for the HATS-25,
HATS-26, HATS-28, HATS-29 and HATS-30 systems,
the Bayesian evidence for the fixed-circular-orbit model
is 10, 8, 5, 660 and 3 times greater, respectively, than
the eccentric-orbit model, favouring the former in these
cases. For HATS-27, both models are indistinguishable,
but the eccentricity is poorly constrained by the data at
hand, giving implausibly high values for it. We therefore
adopt the parameters that come from the fixed-circular-
orbit models for all of the systems. The resulting pa-
rameters for HATS-25b, HATS-26b and HATS-27b are
listed in Table 6, while for HATS-28b, HATS-29b and
HATS-30b they are listed in Table 7.
As can be observed from the tables, all the presented
planets can be classified as typical hot Jupiters, with
short-periods, similar masses of ∼ 0.6MJ and larger-
than-Jupiter radii.
4. DISCUSSION
In this paper we present six new transiting planets
discovered by the HAT-South survey. Figure 9 puts
the discovered exoplanets in the context of all known
transiting hot Jupiters (here defined as planets with
0.1MJ < M < 5MJ and periods P < 10d) discov-
ered to date14 with secure masses and radii (i.e., masses
14 Data taken from exoplanets.eu on 2016/02/01.
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Table 4
Stellar parameters for HATS-25, HATS-26 and HATS-27
HATS-25 HATS-26 HATS-27
Parameter Value Value Value Source
Astrometric properties and cross-identifications
2MASS-ID . . . . . . . . . 2MASS 13513786-2346522 2MASS 09394244-2835081 2MASS 12541261-4635157
GSC-ID . . . . . . . . . . . GSC 6716-01190 GSC 6614-01083 GSC 8245-02236
R.A. (J2000). . . . . . . 13h51m37.80s 09h39m42.44s 12h54m12.60s 2MASS
Dec. (J2000). . . . . . . −23◦46′52.2′′ −28◦35′08.1′′ −46◦35′15.8′′ 2MASS
µR.A. (mas yr
−1) −20.5± 1.0 −1.3± 1.4 −10.2± 1.1 UCAC4
µDec. (mas yr
−1) −11.9± 1.1 −6.1± 1.3 4.7± 1.1 UCAC4
Spectroscopic properties
Teff⋆ (K). . . . . . . . . . . 5715 ± 73 6071 ± 81 6438 ± 64 ZASPE
a
[Fe/H] . . . . . . . . . . . . . 0.020± 0.050 −0.020± 0.050 0.090± 0.040 ZASPE
v sin i (km s−1) . . . . 3.88± 0.50 7.48± 0.50 9.32± 0.50 ZASPE
vmac (km s−1) . . . . . 3.90 4.44 5.01 Assumed
vmic (km s
−1) . . . . . . 1.04 1.29 1.67 Assumed
γRV (m s
−1) . . . . . . . 31663.2 ± 3.6 −12515.9 ± 6.7 −3582 ± 12 FEROS or HARPSb
Photometric properties
B (mag) . . . . . . . . . . . 13.812 ± 0.030 13.553± 0.030 13.239 ± 0.050 APASSc
V (mag) . . . . . . . . . . . 13.097 ± 0.030 12.955± 0.030 12.766 ± 0.040 APASSc
g (mag). . . . . . . . . . . . 13.380 ± 0.020 13.229± 0.010 12.927 ± 0.040 APASSc
r (mag) . . . . . . . . . . . . 12.909 ± 0.040 12.822± 0.010 12.665 ± 0.040 APASSc
i (mag) . . . . . . . . . . . . 12.687 ± 0.050 12.695± 0.030 12.515 ± 0.080 APASSc
J (mag) . . . . . . . . . . . 11.788 ± 0.022 11.839± 0.024 11.831 ± 0.022 2MASS
H (mag) . . . . . . . . . . . 11.487 ± 0.024 11.510± 0.024 11.651 ± 0.023 2MASS
Ks (mag) . . . . . . . . . . 11.416 ± 0.021 11.435± 0.021 11.550 ± 0.023 2MASS
Derived properties
M⋆ (M⊙) . . . . . . . . . . 0.994± 0.035 1.299
+0.113
−0.056 1.415± 0.048 YY+ρ⋆+ZASPE
d
R⋆ (R⊙) . . . . . . . . . . . 1.107± 0.069 2.04
+0.15
−0.11 1.74
+0.17
−0.10 YY+ρ⋆+ZASPE
log g⋆ (cgs) . . . . . . . . 4.347± 0.053 3.936 ± 0.046 4.107± 0.049 YY+ρ⋆+ZASPE
ρ⋆ (g cm−3). . . . . . . . 1.03± 0.20 0.219 ± 0.033 0.380± 0.063 Light curves
ρ⋆ (g cm−3) e . . . . . . 1.03± 0.20 0.218 ± 0.034 0.379± 0.064 YY+Light curves+ZASPE
L⋆ (L⊙) . . . . . . . . . . . 1.17± 0.17 5.06
+0.90
−0.64 4.67
+0.92
−0.58 YY+ρ⋆+ZASPE
MV (mag) . . . . . . . . . 4.67± 0.16 3.03± 0.17 3.06± 0.17 YY+ρ⋆+ZASPE
MK (mag,ESO). . . . 3.10± 0.14 1.68± 0.15 1.98± 0.15 YY+ρ⋆+ZASPE
Age (Gyr) . . . . . . . . . 7.5± 1.9 4.04+0.62−0.94 2.30± 0.22 YY+ρ⋆+ZASPE
AV (mag) . . . . . . . . . 0.083± 0.061 0.140 ± 0.070 0.084± 0.066 YY+ρ⋆+ZASPE
Distance (pc) . . . . . . 466± 30 907+69−49 840
+80
−51 YY+ρ⋆+ZASPE
Note. — For HATS-25 and HATS-26 the fixed-circular-orbit model has a higher Bayesian evidence than the eccentric-orbit model (it
is 10 and 8 times greater for these two systems respectively). We therefore assume a fixed circular orbit in generating the parameters listed
for both of these systems. For HATS-27 the free-eccentricity model has an indistinguishable Bayesian evidence from the fixed-circular
model, but in this case the eccentricity is poorly constrained with implausibly high values permitted by the low S/N RV measurements.
For this system we also adopt the fixed-circular model parameters.
a ZASPE = Zonal Atmospherical Stellar Parameter Estimator routine for the analysis of high-resolution spectra (Brahm et al. 2016, in
preparation), applied to the FEROS spectra of HATS-25 and HATS-26. These parameters rely primarily on ZASPE, but have a small
dependence also on the iterative analysis incorporating the isochrone search and global modeling of the data.
b From FEROS for HATS-26 and from HARPS for HATS-25 and HATS-27. The error on γRV is determined from the orbital fit to the RV
measurements, and does not include the systematic uncertainty in transforming the velocities to the IAU standard system. The velocities
have not been corrected for gravitational redshifts.
c From APASS DR6 for as listed in the UCAC 4 catalog (Zacharias et al. 2012).
d YY+ρ⋆+ZASPE = Based on the YY isochrones (Yi et al. 2001), ρ⋆ as a luminosity indicator, and the ZASPE results.
e In the case of ρ⋆ we list two values. The first value is determined from the global fit to the light curves and RV data, without imposing
a constraint that the parameters match the stellar evolution models. The second value results from restricting the posterior distribution
to combinations of ρ⋆+Teff⋆+[Fe/H] that match to a YY stellar model.
and radii inconsistent with zero at 3 − σ). We can see
that the discovered exoplanets all fall in a heavily pop-
ulated region of the mass distribution of hot Jupiters
near ∼ 0.6MJ . However, although HATS-30b, HATS-
29b, HATS-28b and HATS-25b all fall in the peak of the
radius distribution, with radii of ∼ 1.2RJ , making them
all moderately inflated planets, HATS-26b (1.75RJ) and
HATS-27b (1.50RJ) fall on the high-end part of it, mak-
ing them highly inflated planets. These two hot Jupiters
also have the lowest densities of the group: HATS-26b
has a density of only 0.153± 0.042 g cm−3, while HATS-
27b has a density of 0.180+0.083−0.057 g cm
−3. These densities
are quite unusual not only in this group of planets, but
also among the population of hot Jupiters in general: of
the known systems, only ∼ 10 have densities lower than
0.2 g cm−3.
The empirical relations in equation (9) of Enoch et al.
(2012) predict the radii of these six new exoplanets to
within the uncertainties. Therefore, these exoplanets ap-
pear to follow the trends followed by other close-in ex-
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Table 5
Stellar parameters for HATS-28, HATS-29 and HATS-30
HATS-28 HATS-29 HATS-30
Parameter Value Value Value Source
Astrometric properties and cross-identifications
2MASS-ID . . . . . . . . . 2MASS 18573592-4908184 2MASS 19002314-5453354 2MASS 00222848-5956331
GSC-ID . . . . . . . . . . . GSC 8382-00661 GSC 8763-00475 GSC 8471-00231
R.A. (J2000). . . . . . . 18h57m36.00s 19h00m23.04s 00h22m28.49s 2MASS
Dec. (J2000). . . . . . . −49◦08′18.5′′ −54◦53′35.5′′ −59◦56′33.2′′ 2MASS
µR.A. (mas yr
−1) 10.3± 1.6 2.8± 1.3 −25.3± 1.0 UCAC4
µDec. (mas yr
−1) −2.4± 1.4 −37.1± 3.7 −8.2± 1.0 UCAC4
Spectroscopic properties
Teff⋆ (K). . . . . . . . . . . 5498 ± 84 5670± 110 5943 ± 70 ZASPE
a
[Fe/H] . . . . . . . . . . . . . 0.010± 0.060 0.160 ± 0.080 0.060± 0.050 ZASPE
v sin i (km s−1) . . . . 2.6± 1.0 2.35± 0.80 4.11± 0.50 ZASPE
vmac (km s−1) . . . . . 3.56 3.83 4.25 Assumed
vmic (km s
−1) . . . . . . 0.93 1.02 1.19 Assumed
γRV (m s
−1) . . . . . . . −8650.5 ± 9.1 −19719.3 ± 6.9 −78.6± 4.2 FEROS or HARPSb
Photometric properties
B (mag) . . . . . . . . . . . 14.697 ± 0.020 13.361± 0.010 12.790 ± 0.010 APASSc
V (mag) . . . . . . . . . . . 13.934 ± 0.080 12.612± 0.010 12.192 ± 0.010 APASSc
g (mag). . . . . . . . . . . . 14.274 ± 0.030 12.950± 0.010 12.439 ± 0.010 APASSc
r (mag) . . . . . . . . . . . . 13.717 ± 0.010 12.430± 0.010 12.046 ± 0.010 APASSc
i (mag) . . . . . . . . . . . . 13.615 ± 0.010 12.154± 0.010 11.935 ± 0.010 APASSc
J (mag) . . . . . . . . . . . 12.522 ± 0.026 11.286± 0.026 11.129 ± 0.024 2MASS
H (mag) . . . . . . . . . . . 12.188 ± 0.025 10.933± 0.021 10.826 ± 0.024 2MASS
Ks (mag) . . . . . . . . . . 12.086 ± 0.029 10.877± 0.019 10.793 ± 0.019 2MASS
Derived properties
M⋆ (M⊙) . . . . . . . . . . 0.929± 0.036 1.032 ± 0.049 1.093± 0.031 YY+ρ⋆+ZASPE d
R⋆ (R⊙) . . . . . . . . . . . 0.922± 0.040 1.073 ± 0.038 1.061± 0.039 YY+ρ⋆+ZASPE
log g⋆ (cgs) . . . . . . . . 4.476± 0.039 4.389 ± 0.027 4.425± 0.030 YY+ρ⋆+ZASPE
ρ⋆ (g cm−3). . . . . . . . 1.68± 0.27 1.17± 0.11 1.34± 0.19 Light curves
ρ⋆ (g cm−3) e . . . . . . 1.67± 0.22 1.17± 0.11 1.29± 0.14 YY+Light Curves+ZASPE
L⋆ (L⊙) . . . . . . . . . . . 0.696± 0.084 1.07± 0.13 1.25± 0.12 YY+ρ⋆+ZASPE
MV (mag) . . . . . . . . . 5.28± 0.14 4.77± 0.15 4.57± 0.12 YY+ρ⋆+ZASPE
MK (mag,ESO). . . . 3.53± 0.10 3.166 ± 0.088 3.123± 0.088 YY+ρ⋆+ZASPE
Age (Gyr) . . . . . . . . . 6.2± 2.8 5.5+2.6−1.7 2.3± 1.2 YY+ρ⋆+ZASPE
AV (mag) . . . . . . . . . 0.055
+0.124
−0.055 0.111 ± 0.082 0.0000± 0.0066 YY+ρ⋆+ZASPE
Distance (pc) . . . . . . 521± 25 351± 15 339 ± 16 YY+ρ⋆+ZASPE
Note. — For all three systems the fixed-circular-orbit model has a higher Bayesian evidence than the eccentric-orbit model (it is 5,
660, and 3 times greater for HATS-28, HATS-29 and HATS-30, respectively). We therefore assume a fixed circular orbit in generating the
parameters listed for these systems.
a ZASPE = Zonal Atmospherical Stellar Parameter Estimator routine for the analysis of high-resolution spectra (Brahm et al. 2016, in
preparation), applied to the FEROS spectra of HATS-28 and HATS-26. These parameters rely primarily on ZASPE, but have a small
dependence also on the iterative analysis incorporating the isochrone search and global modeling of the data.
b From FEROS for HATS-28 and HATS-30, and from HARPS for HATS-29. The error on γRV is determined from the orbital fit to the RV
measurements, and does not include the systematic uncertainty in transforming the velocities to the IAU standard system. The velocities
have not been corrected for gravitational redshifts.
c From APASS DR6 for as listed in the UCAC 4 catalog (Zacharias et al. 2012).
d YY+ρ⋆+ZASPE = Based on the YY isochrones (Yi et al. 2001), ρ⋆ as a luminosity indicator, and the ZASPE results.
e In the case of ρ⋆ we list two values. The first value is determined from the global fit to the light curves and RV data, without imposing
a constraint that the parameters match the stellar evolution models. The second value results from restricting the posterior distribution
to combinations of ρ⋆+Teff⋆+[Fe/H] that match to a YY stellar model.
oplanets, namely, that both increasing their semi-major
axes and the effective temperatures leads to an increase
in planetary radii. To further illustrate this, the right
panel of Figure 9 shows the equilibrium temperature-
radius diagram for the same exoplanets as on the left
plot. We can clearly see that the correlation followed by
most of the discovered transiting hot Jupiters to date is
also followed by our newly discovered exoplanets.
In terms of future characterization, all the presented
planets (except HATS-27b) have expected transmission
signals between ∼ 700− 900 ppm and all (except HATS-
28) have magnitudes between V ∼ 12−13, making them
interesting targets for future atmospheric studies. Fig-
ure 10 illustrates V band magnitude versus the expected
transmission signals for our newly discovered planets
along with planets discovered to date, where the formula
used to calculate the signal assumes an atmosphere that
is five scale-heights thick, and is given by
δtranspec =
10RpH
R2∗
,
where Rp is the planetary radius, R∗ is the stellar radius
and H = kBTp/mgp is the planetary scale-height, cal-
culated using Boltzmann’s constant, kB , the planetary
equilibrium temperature, Tp, the mean mass of the con-
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Table 6
Orbital and planetary parameters for HATS-25b, HATS-26b and HATS-27b
HATS-25b HATS-26b HATS-27b
Parameter Value Value Value
Light curve parameters
P (days) . . . . . . . . . . . . . . . . . . . . . 4.2986432 ± 0.0000045 3.3023881 ± 0.0000076 4.637038 ± 0.000014
Tc (BJD) a . . . . . . . . . . . . . . . . . . . 2456870.36872 ± 0.00051 2456867.4232 ± 0.0012 2457029.3374 ± 0.0011
T14 (days) a . . . . . . . . . . . . . . . . . . 0.1335 ± 0.0025 0.2173 ± 0.0041 0.2013 ± 0.0033
T12 = T34 (days) a . . . . . . . . . . . 0.0190 ± 0.0027 0.0196 ± 0.0035 0.0186 ± 0.0030
a/R⋆ . . . . . . . . . . . . . . . . . . . . . . . . . 10.03 ± 0.62 5.01 ± 0.27 7.55
+0.42
−0.59
ζ/R⋆ b . . . . . . . . . . . . . . . . . . . . . . . 17.39± 0.17 10.14 ± 0.13 10.98
+0.11
−0.14
Rp/R⋆ . . . . . . . . . . . . . . . . . . . . . . . 0.1171 ± 0.0026 0.0879 ± 0.0055 0.0895 ± 0.0043
b2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.290+0.087−0.102 0.109
+0.098
−0.084 0.13
+0.13
−0.10
b ≡ a cos i/R⋆ . . . . . . . . . . . . . . . . 0.538
+0.075
−0.105 0.33
+0.12
−0.17 0.36
+0.15
−0.19
i (deg) . . . . . . . . . . . . . . . . . . . . . . . 86.93± 0.71 86.2 ± 1.9 87.3± 1.3
HATSouth blend factors c
Blend factor . . . . . . . . . . . . . . . . . . 0.959± 0.046 0.775 ± 0.077 0.778 ± 0.086
Limb-darkening coefficients d
c1, R . . . . . . . . . . . . . . . . . . . . . . . . . · · · · · · 0.2295
c2, R . . . . . . . . . . . . . . . . . . . . . . . . . · · · · · · 0.3855
c1, r . . . . . . . . . . . . . . . . . . . . . . . . . . 0.3674 0.2947 0.2511
c2, r . . . . . . . . . . . . . . . . . . . . . . . . . . 0.3192 0.3611 0.3857
c1, i . . . . . . . . . . . . . . . . . . . . . . . . . . 0.2774 0.2145 0.1754
c2, i . . . . . . . . . . . . . . . . . . . . . . . . . . 0.3246 0.3580 0.3788
RV parameters
K (m s−1) . . . . . . . . . . . . . . . . . . . . 76.8 ± 5.0 73.3± 8.0 51± 13
e e . . . . . . . . . . . . . . . . . . . . . . . . . . . < 0.176 < 0.245 < 0.581
RV jitter FEROS (m s−1) f . . . · · · < 28 72 ± 17
RV jitter HARPS (m s−1) . . . . < 0.12 < 9.1 < 38.0
RV jitter Coralie (m s−1) . . . . . · · · < 8.1 < 142.2
Planetary parameters
Mp (MJ) . . . . . . . . . . . . . . . . . . . . . 0.613± 0.042 0.650 ± 0.076 0.53± 0.13
Rp (RJ) . . . . . . . . . . . . . . . . . . . . . . 1.26± 0.10 1.75 ± 0.21 1.50
+0.20
−0.11
C(Mp, Rp) g . . . . . . . . . . . . . . . . . 0.01 0.27 −0.00
ρp (g cm−3) . . . . . . . . . . . . . . . . . . 0.38± 0.10 0.153 ± 0.042 0.180
+0.083
−0.057
log gp (cgs) . . . . . . . . . . . . . . . . . . . 2.976± 0.075 2.724
+0.074
−0.103 2.75± 0.15
a (AU) . . . . . . . . . . . . . . . . . . . . . . . 0.05163 ± 0.00060 0.04735+0.00133−0.00068 0.06110 ± 0.00068
Teq (K) . . . . . . . . . . . . . . . . . . . . . . 1277± 42 1918 ± 61 1659
+66
−46
Θ h . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0500 ± 0.0054 0.0264 ± 0.0038 0.0292 ± 0.0081
log10〈F 〉 (cgs)
i . . . . . . . . . . . . . . . 8.778± 0.057 9.485 ± 0.054 9.232+0.067−0.050
Note. — For HATS-25 and HATS-26 the fixed-circular-orbit model has a higher Bayesian evidence than the eccentric-orbit model (it is 10 and
8 times greater for these two systems respectively). We therefore assume a fixed circular orbit in generating the parameters listed for both of these
systems. For HATS-27 the free-eccentricity model has an indistinguishable Bayesian evidence from the fixed-circular model, but in this case the
eccentricity is poorly constrained with implausibly high values permitted by the low S/N RV measurements. For this system we also adopt the
fixed-circular model parameters.
a Times are in Barycentric Julian Date calculated directly from UTC without correction for leap seconds. Tc: Reference epoch of mid transit that
minimizes the correlation with the orbital period. T14: total transit duration, time between first to last contact; T12 = T34: ingress/egress time,
time between first and second, or third and fourth contact.
b Reciprocal of the half duration of the transit used as a jump parameter in our MCMC analysis in place of a/R⋆. It is related to a/R⋆ by the
expression ζ/R⋆ = a/R⋆(2π(1 + e sinω))/(P
√
1− b2√1− e2) (Bakos et al. 2010).
c Scaling factor applied to the model transit that is fit to the HATSouth light curves. This factor accounts for dilution of the transit due to blending
from neighboring stars and over-filtering of the light curve. These factors are varied in the fit, and we allow independent factors for observations
obtained with different HATSouth camera and field combinations.
d Values for a quadratic law, adopted from the tabulations by Claret (2004) according to the spectroscopic (ZASPE) parameters listed in Table 4.
e For fixed circular orbit models we list the 95% confidence upper limit on the eccentricity determined when
√
e cosω and
√
e sinω are allowed to
vary in the fit.
f Term added in quadrature to the formal RV uncertainties for each instrument. This is treated as a free parameter in the fitting routine. In cases
where the jitter is consistent with zero we list the 95% confidence upper limit.
g Correlation coefficient between the planetary mass Mp and radius Rp estimated from the posterior parameter distribution.
h The Safronov number is given by Θ = 1
2
(Vesc/Vorb)
2 = (a/Rp)(Mp/M⋆) (see Hansen & Barman 2007).
i Incoming flux per unit surface area, averaged over the orbit.
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Table 7
Orbital and planetary parameters for HATS-28b, HATS-29b and HATS-30b
HATS-28b HATS-29b HATS-30b
Parameter Value Value Value
Light curve parameters
P (days) . . . . . . . . . . . . . . . . . . . . . 3.1810781 ± 0.0000039 4.6058749 ± 0.0000063 3.1743516 ± 0.0000026
Tc (BJD) a . . . . . . . . . . . . . . . . . . . 2457034.28300 ± 0.00046 2457031.95618 ± 0.00038 2456629.76156 ± 0.00036
T14 (days) a . . . . . . . . . . . . . . . . . . 0.0981 ± 0.0018 0.1338 ± 0.0014 0.1146± 0.0012
T12 = T34 (days) a . . . . . . . . . . . 0.0185 ± 0.0020 0.0186 ± 0.0014 0.0150± 0.0012
a/R⋆ . . . . . . . . . . . . . . . . . . . . . . . . . 9.63± 0.42 10.96± 0.34 8.82± 0.31
ζ/R⋆ b . . . . . . . . . . . . . . . . . . . . . . . 24.84± 0.28 17.30 ± 0.12 19.99± 0.13
Rp/R⋆ . . . . . . . . . . . . . . . . . . . . . . . 0.1331 ± 0.0029 0.1201 ± 0.0027 0.1137± 0.0017
b2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.414+0.052−0.059 0.252
+0.049
−0.040 0.237
+0.053
−0.056
b ≡ a cos i/R⋆ . . . . . . . . . . . . . . . . 0.643
+0.039
−0.047 0.502
+0.046
−0.041 0.487
+0.052
−0.061
i (deg) . . . . . . . . . . . . . . . . . . . . . . . 86.17± 0.42 87.37 ± 0.34 86.84± 0.48
HATSouth blend factors c
Blend factor 1 . . . . . . . . . . . . . . . . 0.893± 0.042 0.859 ± 0.039 0.963± 0.027
Blend factor 2 . . . . . . . . . . . . . . . . · · · · · · 0.823± 0.031
Blend factor 3 . . . . . . . . . . . . . . . . · · · · · · 0.967± 0.027
Limb-darkening coefficients d
c1, r . . . . . . . . . . . . . . . . . . . . . . . . . . 0.4137 0.3875 0.3275
c2, r . . . . . . . . . . . . . . . . . . . . . . . . . . 0.2900 0.3096 0.3438
c1, i . . . . . . . . . . . . . . . . . . . . . . . . . . 0.3148 0.2914 0.2450
c2, i . . . . . . . . . . . . . . . . . . . . . . . . . . 0.3030 0.3213 0.3430
RV parameters
K (m s−1) . . . . . . . . . . . . . . . . . . . . 97± 12 78.4± 7.1 91.8± 4.7
e e . . . . . . . . . . . . . . . . . . . . . . . . . . . < 0.202 < 0.158 < 0.096
RV jitter FEROS (m s−1) f . . . 32.9± 8.7 · · · < 4.7
RV jitter HARPS (m s−1) . . . . · · · < 4.5 · · ·
RV jitter Coralie (m s−1) . . . . . · · · < 0.68 < 25
RV jitter CYCLOPS (m s−1) . · · · 36± 11 · · ·
Planetary parameters
Mp (MJ) . . . . . . . . . . . . . . . . . . . . . 0.672± 0.087 0.653 ± 0.063 0.706± 0.039
Rp (RJ) . . . . . . . . . . . . . . . . . . . . . . 1.194± 0.070 1.251 ± 0.061 1.175± 0.052
C(Mp, Rp) g . . . . . . . . . . . . . . . . . 0.01 0.31 0.10
ρp (g cm−3) . . . . . . . . . . . . . . . . . . 0.48± 0.11 0.411 ± 0.060 0.543± 0.076
log gp (cgs) . . . . . . . . . . . . . . . . . . . 3.065± 0.076 3.010 ± 0.049 3.105± 0.044
a (AU) . . . . . . . . . . . . . . . . . . . . . . . 0.04131 ± 0.00053 0.05475 ± 0.00088 0.04354 ± 0.00042
Teq (K) . . . . . . . . . . . . . . . . . . . . . . 1253± 35 1212 ± 30 1414 ± 32
Θ h . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0498 ± 0.0070 0.0557 ± 0.0051 0.0478± 0.0033
log10〈F 〉 (cgs)
i . . . . . . . . . . . . . . . 8.746± 0.048 8.687 ± 0.044 8.955± 0.039
Note. — For all three systems the fixed-circular-orbit model has a higher Bayesian evidence than the eccentric-orbit model (it is 5, 660, and 3
times greater for HATS-28, HATS-29 and HATS-30, respectively). We therefore assume a fixed circular orbit in generating the parameters listed
for these systems.
a Times are in Barycentric Julian Date calculated directly from UTC without correction for leap seconds. Tc: Reference epoch of mid transit that
minimizes the correlation with the orbital period. T14: total transit duration, time between first to last contact; T12 = T34: ingress/egress time,
time between first and second, or third and fourth contact.
b Reciprocal of the half duration of the transit used as a jump parameter in our MCMC analysis in place of a/R⋆. It is related to a/R⋆ by the
expression ζ/R⋆ = a/R⋆(2π(1 + e sinω))/(P
√
1− b2√1− e2) (Bakos et al. 2010).
c Scaling factor applied to the model transit that is fit to the HATSouth light curves. This factor accounts for dilution of the transit due to blending
from neighboring stars and over-filtering of the light curve. These factors are varied in the fit, and we allow independent factors for observations
obtained with different HATSouth camera and field combinations. For HATS-30 blend factors 1 through 3 are used for the G754.3, G754.4 and
G755.1 observations, respectively.
d Values for a quadratic law, adopted from the tabulations by Claret (2004) according to the spectroscopic (ZASPE) parameters listed in Table 4.
e For fixed circular orbit models we list the 95% confidence upper limit on the eccentricity determined when
√
e cosω and
√
e sinω are allowed to
vary in the fit.
f Term added in quadrature to the formal RV uncertainties for each instrument. This is treated as a free parameter in the fitting routine. In cases
where the jitter is consistent with zero we list the 95% confidence upper limit.
g Correlation coefficient between the planetary mass Mp and radius Rp estimated from the posterior parameter distribution.
h The Safronov number is given by Θ = 1
2
(Vesc/Vorb)
2 = (a/Rp)(Mp/M⋆) (see Hansen & Barman 2007).
i Incoming flux per unit surface area, averaged over the orbit.
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Figure 9. (Left) Mass-radius diagram for all the transiting hot Jupiters discovered to date (grey points). Red points indicate the discovered
exoplanets presented in this work. The black lines show the mass-radius relations of 4.5 Gyr old planets at 0.045 AU from the Sun obtained
from Fortney et al. (2007) for core-free giant planets (solid line) and for planets with 100M⊕ cores (dashed line), which are appropriate for
the insolation levels received by HATS-25b, HATS-28b, HATS-29b and HATS-30b. The blue lines show the same relations but for planets
at 0.02 AU, more (but not exactly) appropriate for the insolation levels received by HATS-26b and HATS-27b. We note, however, that
these relations imply insolation levels around 2500 times the solar insolation level at Earth, while the actual insolation levels for HATS-26b
and HATS-27b are closer to 2250 and 1250 times the solar flux at Earth, respectively. (Right) Equilibrium temperature-radius diagram
for all the transiting hot Jupiters discovered to date along with the discovered exoplanets presented in this work with the same colors as
in the left plot.
stituents that make up the atmosphere of the planet (as-
sumed to be H2), m, and the acceleration due to gravity
on the planetary surface, gp. Systems already character-
ized by transmission spectroscopy are indicated in blue.
As can be seen, the discovered exoplanets add to the
increasing fraction of planets that have expected trans-
mission signals on the same order as those already char-
acterized. The most interesting systems in this respect
are HATS-26b (V = 12.9), which has an expected trans-
mission signal of ∼ 900 ppm and a long transit duration
of 5.2 hours, and HATS-29b (V = 12.6), which has an ex-
pected transmission signal of ∼ 700 ppm, a transit depth
two times that of HATS-26b and a transit duration of 3.2
hours.
Although not a good target for transmission, HATS-
27b (V = 12.8) is an attractive system if one is inter-
ested in estimating the projected spin-orbit alignment
of the system: despite its modest planet-to-star ratio of
(Rp/R∗ = 0.0895 ± 0.0041), the host star rotates at a
moderately high rate (v sin(i) of 9.32± 0.5 km/s) which,
coupled with the long transit duration of 4.8 hours,
makes this inflated hot Jupiter a good target for follow-
up Rossiter-McLaughlin (RM) observations. In partic-
ular, using equation (6) of Gaudi & Winn (2007), the
amplitude of the RM effect, KR, should be ≈ 75 m/s.
We obtained a precision of ∼ 30 m/s in 10 minute expo-
sures with HARPS for this star, making the RM effect
readily detectable. In addition, given that the tempera-
ture of the host star is 6428 ± 64 K, the system lies in
a very interesting regime at which it has been claimed
that planetary orbits of hot Jupiters shift from aligned
to misaligned (Albrecht et al. 2012; Addison et al. 2016).
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Figure 10. Visual magnitude versus expected transmission signal
for all the hot Jupiters discovered to date (grey points). Blue
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Table 8
Relative radial velocities and bisector spans for HATS-25–HATS-30.
Star BJD RVa σRV
b BS σBS Phase Instrument
(2,450,000+) (m s−1) (m s−1) (m s−1) (m s−1)
HATS-25
HATS-25 7067.85231 34.25 10.00 −19.0 40.0 0.941 HARPS
HATS-25 7067.87380 4.25 11.00 −2.0 40.0 0.946 HARPS
HATS-25 7068.86477 −70.75 7.00 −38.0 28.0 0.176 HARPS
HATS-25 7070.85785 57.25 9.00 −27.0 32.0 0.640 HARPS
HATS-25 7071.87936 54.25 21.00 15.0 70.0 0.878 HARPS
HATS-25 7072.88746 −48.75 9.00 −23.0 36.0 0.112 HARPS
HATS-25 7118.73269 80.25 16.00 −36.0 50.0 0.777 HARPS
HATS-25 7120.73472 −77.75 11.00 −14.0 40.0 0.243 HARPS
HATS-26
HATS-26 6828.49681 −65.10 28.00 150.0 24.0 0.213 Coralie
HATS-26 6829.52934 2.90 30.00 80.0 26.0 0.526 Coralie
HATS-26 7031.72967 58.90 15.00 30.0 12.0 0.754 FEROS
HATS-26 7035.82606 34.90 16.00 68.0 13.0 0.995 FEROS
HATS-26 7037.84686 22.90 15.00 34.0 12.0 0.607 FEROS
HATS-26 7049.79153 −56.10 16.00 71.0 12.0 0.224 FEROS
HATS-26 7050.84666 −1.10 15.00 64.0 12.0 0.543 FEROS
HATS-26 7053.88112 −3.10 17.00 59.0 13.0 0.462 FEROS
HATS-26 7054.81498 97.90 14.00 32.0 11.0 0.745 FEROS
HATS-26 7056.81639 −65.10 17.00 69.0 13.0 0.351 FEROS
HATS-26 7067.70058 68.91 18.00 67.0 38.0 0.647 HARPS
HATS-26 7069.77078 −92.09 20.00 8.0 42.0 0.273 HARPS
HATS-26 7070.73942 41.91 18.00 92.0 38.0 0.567 HARPS
HATS-26 7072.71165 −72.09 16.00 28.0 34.0 0.164 HARPS
HATS-27
HATS-27 6828.57385 29.59 40.00 24.0 29.0 0.704 Coralie
HATS-27 6828.62287 154.59 41.00 107.0 29.0 0.715 Coralie
HATS-27 6829.58090 16.59 37.00 79.0 27.0 0.922 Coralie
HATS-27 6841.56122 50.37 21.00 14.0 14.0 0.505 FEROS
HATS-27 6842.51976 22.37 17.00 71.0 12.0 0.712 FEROS
HATS-27 6845.58436 −47.63 17.00 48.0 12.0 0.373 FEROS
HATS-27 6846.47434 30.37 26.00 −69.0 15.0 0.565 FEROS
HATS-27 6847.47811 28.37 14.00 24.0 10.0 0.781 FEROS
HATS-27 6850.59743 54.37 23.00 8.0 14.0 0.454 FEROS
HATS-27 6851.54418 −33.63 18.00 11.0 12.0 0.658 FEROS
HATS-27 6852.48123 −16.63 18.00 74.0 12.0 0.860 FEROS
HATS-27 6852.58575 63.37 22.00 56.0 14.0 0.883 FEROS
HATS-27 6854.49043 −92.63 20.00 48.0 13.0 0.293 FEROS
HATS-27 6855.47772 −37.63 15.00 99.0 11.0 0.506 FEROS
HATS-27 6856.49742 29.37 13.00 32.0 10.0 0.726 FEROS
HATS-27 7067.80560 −38.64 25.00 73.0 48.0 0.296 HARPS
HATS-27 7068.84310 −24.64 15.00 18.0 30.0 0.520 HARPS
HATS-27 7069.87176 74.36 24.00 −6.0 48.0 0.741 HARPS
HATS-27 7070.83755 −18.64 20.00 30.0 38.0 0.950 HARPS
HATS-27 7071.86649 −100.64 40.00 58.0 72.0 0.172 HARPS
HATS-27 7072.87384 −1.64 25.00 −29.0 48.0 0.389 HARPS
HATS-27 7118.60461 −45.64 23.00 247.0 44.0 0.251 HARPS
HATS-27 7119.69411 224.37 26.00 468.0 16.0 0.486 FEROS
HATS-27 7119.76445 68.37 16.00 147.0 11.0 0.501 FEROS
HATS-27 7120.70644 105.36 27.00 55.0 48.0 0.704 HARPS
HATS-27 7121.56784 33.37 15.00 100.0 11.0 0.890 FEROS
HATS-27 7466.59338 −6.64 33.00 27.0 48.0 0.296 HARPS
HATS-27 7467.57122 25.36 27.00 37.0 38.0 0.507 HARPS
HATS-27 7468.57169 62.36 27.00 47.0 38.0 0.723 HARPS
HATS-28
HATS-28 7181.60951 −138.64 18.00 −149.0 25.0 0.313 FEROS
HATS-28 7182.79396 124.36 22.00 25.0 30.0 0.686 FEROS
HATS-28 7183.58139 54.36 22.00 −35.0 30.0 0.933 FEROS
HATS-28 7184.65002 −21.64 22.00 72.0 30.0 0.269 FEROS
HATS-28 7187.76095 −58.64 15.00 −36.0 20.0 0.247 FEROS
HATS-28 7188.73064 58.36 14.00 −94.0 18.0 0.552 FEROS
HATS-28 7189.88679 86.36 13.00 −5.0 18.0 0.915 FEROS
HATS-28 7191.66177 −53.64 12.00 −33.0 16.0 0.473 FEROS
HATS-28 7192.67821 88.36 19.00 2.0 25.0 0.793 FEROS
HATS-28 7193.76250 −67.64 11.00 1.0 15.0 0.134 FEROS
HATS-28 7194.62609 −48.64 12.00 45.0 16.0 0.405 FEROS
HATS-28 7196.85775 −96.64 15.00 −38.0 20.0 0.107 FEROS
HATS-28 7218.71803 17.36 25.00 −13.0 34.0 0.979 FEROS
HATS-28 7220.77528 55.36 20.00 4.0 26.0 0.625 FEROS
HATS-28 7223.54993 −89.64 24.00 −25.0 32.0 0.498 FEROS
HATS-28 7224.55108 73.36 14.00 −46.0 19.0 0.812 FEROS
HATS-28 7227.52090 114.36 10.00 −46.0 14.0 0.746 FEROS
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HATS-28 7230.76298 79.36 11.00 −35.0 16.0 0.765 FEROS
HATS-29
HATS-29 7118.83135 44.32 19.00 −66.0 60.0 0.862 HARPS
HATS-29 7119.83810 −26.68 12.00 −42.0 44.0 0.080 HARPS
HATS-29 7120.82811 −75.68 7.00 −41.0 28.0 0.295 HARPS
HATS-29 7149.24168 −72.08 16.80 · · · · · · 0.464 CYCLOPS
HATS-29 7149.25763 −22.98 17.70 · · · · · · 0.468 CYCLOPS
HATS-29 7149.27360 −11.78 7.20 · · · · · · 0.471 CYCLOPS
HATS-29 7150.27180 96.82 16.30 · · · · · · 0.688 CYCLOPS
HATS-29 7150.28776 11.02 17.20 · · · · · · 0.691 CYCLOPS
HATS-29 7150.30372 127.52 12.80 · · · · · · 0.695 CYCLOPS
HATS-29 7152.13921 −1.98 9.70 · · · · · · 0.093 CYCLOPS
HATS-29 7152.15453 −36.58 8.00 · · · · · · 0.097 CYCLOPS
HATS-29 7152.16986 −15.58 11.00 · · · · · · 0.100 CYCLOPS
HATS-29 7179.75812 −28.10 15.00 12.0 26.0 0.090 Coralie
HATS-29 7180.75107 −88.10 16.00 92.0 29.0 0.305 Coralie
HATS-29 7181.76069 13.90 13.00 −15.0 24.0 0.525 Coralie
HATS-29 7182.73909 87.90 14.00 −73.0 26.0 0.737 Coralie
HATS-30
HATS-30 6932.62878 −59.90 10.00 4.0 11.0 0.411 FEROS
HATS-30 6939.66985 86.61 15.00 −10.0 19.0 0.629 Coralie
HATS-30 6940.55468 31.61 14.00 −5.0 18.0 0.908 Coralie
HATS-30 6941.71844 −64.39 15.00 23.0 21.0 0.274 Coralie
HATS-30 6968.73018 70.61 12.00 −43.0 15.0 0.784 Coralie
HATS-30 6970.67182 −57.39 15.00 −77.0 19.0 0.395 Coralie
HATS-30 6972.60936 −27.39 14.00 −1.0 19.0 0.006 Coralie
HATS-30 6982.70613 −83.90 10.00 19.0 11.0 0.186 FEROS
HATS-30 6984.64881 89.10 10.00 34.0 11.0 0.798 FEROS
HATS-30 6985.58892 −49.90 10.00 29.0 11.0 0.095 FEROS
HATS-30 6997.56102 67.10 11.00 −12.0 13.0 0.866 FEROS
HATS-30 6998.61894 −97.90 10.00 13.0 10.0 0.199 FEROS
HATS-30 6999.66282 31.10 10.00 −8.0 11.0 0.528 FEROS
a
The zero-point of these velocities is arbitrary. An overall offset γrel fitted independently to the velocities from each instrument has been
subtracted.
b
Internal errors excluding the component of astrophysical jitter considered in Section 3.3.
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